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ABSTRACT
Background: Under nutrition is a health problem in developing countries and the main aim of
this study was determine of the nutritional status and some sociodemographic factors among
rural under-5-year children in the North of Iran in 2013.
Methods: This was a descriptive, cross-sectional study, which carried out on 2530 children
(637 = Fars-native, 1002 = Turkman and 891 =Sistani) from 21 villages in the North of Iran. Villages
YGTG EJQUGP D[ TCPFQO UCORNKPI COQPI  CPF CNN QH WPFGTſXG EJKNFTGP YGTG EJQUGP D[ UKORNG
sampling. For all of cases, a questionnairewith contain questions on the socialdemographic condition
was completed and anthropometric indexesweremeasured by a learned team. Anthropometric data
were comparedwith those inCenters forDiseaseControl andPrevention referencepopulation. SPSS
18.0 software was used for statistical data analysis and P XCNWG WPFGT  KPENWFGF UKIPKſECVKQPU
Results:)GPGTCNN[ WPFGT PWVTKVKQP <UEQTGŭŦ YCU QDUGTXGF KP   CPF  DCUGF
on underweight, stunting and wasting, respectively and there were in boys more than girls and
in Sistani more than other ethnic groups. Based on underweight and stunting, under nutrition
was seen in Sistani more than other ethnic groups. Among three ethnic groups, stunting was
UKIPKſECPV DQVJ KP DQ[U P = 0.013) and in girls (P   DWV YCUVKPI YCU UKIPKſECPV QPN[ KP
girls (P   6JG GUVKOCVGF QFFU TCVKQ 14 YKVJ  EQPſFGPEG KPVGTXCN QH WPFGT PWVTKVKQP
was obtained from logistic regression. Compared with good economic group, the OR was 1.831
in poor economic groups (P = 0.001). The risk of under nutrition in Sistanish ethnic group was
1.754 times more than Fars-native group (P = 0.001).
Conclusions:Under nutrition is a health problemamongunder-5-year children in rural area in theNorth
of Iran and stuntingwas seen in an alarming rate among them. Among ethnic groups, Sistanish children
more thanotherswereundernourished.Pooreconomicstatus isa risk factor forundernutrition in thisarea.
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INTRODUCTION
In spite of increasing obesity in the last decade, under
nutrition in children is the largest contributor to global
burden of disease and causing heavy health expenditures
in developing countries especially in Asia
[1]
and is
related to about half of all child deaths in world.
[2]
Malnutrition has been decreased
[3]
in Asia, but it was
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remained in preschool children from 16.0% in China 
to 64.0% in Bangladesh.
[4] 
Under nutrition as a health 
problem among under 2 years children was seen in 
Birjand-Iran
[5] 
and nutritional disorders among Iranian 
children especially in rural area has been reported 
in CASPIAN-III study.
[6] 
Stunting, underweight, and 
wasting were common in 9.23%, 9.66% and 8.19% of 
under-six children in Fars province (South of Iran).
[7] 
Secular growth differences among ethnic groups have 
been seen in USA.
[8] 
The role of genetic factors on 
the secular growth was shown in Sri Lanka Australian 
children.
[9] 
Using free fat mass (FFM) instead of body 
mass index (BMI) in filed studies
[10] 
and design a regional 
growth chart has been recommended by researchers.
[11] 
The influence of perinatal factors on further growth for 
prevention of growth disorders has been approved in a 
longitudinal study in Iran.
[12] 
Anthropometry is an easy tool for assessing nutritional 
status in individuals and communities and offers the 
advantages of objective evidence with relatively low 
technology. The childhood malnutrition is complex 
and these etiology involved biological, cultural and 
socioeconomic influences.
[13] 
Of 1.7 million populations in the Golestan 
province (North of Iran), 43.9% and 56.1% are living in 
urban and rural area, respectively. The main job of rural 
population is agriculture and different ethnic groups 
such as Fars-native, Turkman and Sistani are living in 
this region.
[14] 
Besides obesity,
[15,16] 
under nutrition and growth failure 
are the health problems in Iranian children.
[17-19] 
This 
study was conducted to compare the nutritional 
status of under five children among three ethnic 
groups (Fars-native, Turkman and Sistanish) and 
attempted to analyze sociodemographic related factors 
same as economic status, location area, parent’s 
educational level and gender influence on nutrition 
status in those children. Data on children with under 
nutrition and the possible role of social inequity help to 
establish a proper preventive program. 
METHODS 
This was a descriptive, cross-sectional study, 
which carried out on 2530 (637 = Fars-native, 
1002 = Turkman and 891 = Sistani) from 21 villages 
in the North of Iran in 2013. Villages were chosen by 
random sampling among 118, and all of under-five 
children were chosen by simple sampling. To avoid the 
data collection errors, a 21-health staff team has been 
learned before starting the study. The calculated sample 
sizes of 2401 respondents at least were needed for a 95% 
confidence and a maximum marginal error 0.02. For all 
of cases, a questionnaire with contain questions on the 
socialdemographic condition of families of children same 
as location area, ethnicity, family economic status, and 
parent’s educational level was completed by interview. 
The validity of questionnaire has been obtained from 
scientific sources and reliability was assessed using 
Cronbach’s alpha coefficient and found to be 0.83. 
Anthropometric measurements of the children were 
performed in light dress and without shoes in the 
morning. Body-weight was measured to the nearest 
0.1 kg using a balanced-beam scale, and height was 
measured to the nearest 0.5 cm with standing up and 
head, back, and buttock on the vertical land of the 
height-gauge. The height of children, who are not able 
to stand, were measured in a lying posture. 
In this study, children’s anthropometric data were 
compared with those in Centers for Disease Control 
and Prevention reference population, which has been 
approved by WHO.
[20] 
The parameters used for body 
index were the following: Weight/age (WAZ) as the 
present nutrition indicator or underweight, height/ 
age (HAZ) as the past nutrition indicator or stunting, 
weight/height (WHZ) as the present and past nutrition 
indicator or wasting.
[21] 
Z-score was used for nutritional classification with 
IROORZLQJ FDWHJRU\ 1RUPDO  ï =VFRUH VOLJKW 
PDOQXWULWLRQ EHWZHHQ ï  =VFRUH DQG ï  =VFRUH 
PRGHUDWH PDOQXWULWLRQ EHWZHHQ ï  =VFRUH DQG ï  
=VFRUH DQG VHYHUH PDOQXWULWLRQ ï =VFRUH 8QGHU 
nutrition was defined as a underweight, stunting and 
ZDVWLQJ ï =VFRUH
[20,22] 
The ethnic groups were divided into three groups: (1) 
Fars-native: The natural inhabitant of this province, 
which they are recognized with same name in the 
society. (2) Turkman: The inter marriage of this ethnic 
group with other ethnic groups were rare therefore 
this ethnic group can be recognized as pure race. (3) 
Sistani and Bluch ethnic group: This ethnic group were 
immigrated from Sistan and Bluchestan province from 
the east of Iran far earlier. 
Economic status was categorized based on possession of 
16 consumer items considered necessary for modern-day 
life such as telephone, running water, gas pipeline, home 
ownership, color television, LED or LCD television, 
PC computer, modern refrigerator, private car, cooler, 
mobile, dishwasher, washing machine, bathroom, DVD 
player and microwave oven or toaster oven. According 
to this list, the economic status of sample population 
VWXG\ DV IROORZHG 3RRU   PRGHUDWH ² DQG 
KLJKLQFRPH ² 
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According to regular education in Iran, educational 
level categorized in three groups: (1) Uneducated, (2) 
² \HDUV VFKRROLQJ DQG  FROOHJH 
SPSS 18.0 (Chicago II, USA) software was used for 
statistical data analysis. Chi-square test was used for 
qualities groups and P value under 0.05 included 
significations. The mothers who did not like to participate 
in our study has been excluded. 
This study approved by Ethical Research Committee of 
Golestan University of Medical Sciences (G-P-35-1112). 
Verbal informed consent was received from all cases. 
RESULTS 
Distribution of the baseline characteristics of the study 
population presented in Table 1. Generally, 51.2% 
are boys and the proportion of ethnicity was 25.2%, 
39.6% and 35.2% in Fars-native, Turkman and Sistani, 
respectively. Distribution of subjects in three economic 
levels was 24.1% in low, 51.8% in moderate and 24.1% in 
good level. Illiteracy was seen 7.1% and 4.6% in mother 
and father, respectively. Eight individuals did not respond 
to socioeconomic questions. 
The comparison of under nutrition among under-5-year 
children in three ethnic groups is presented in Table 2. 
$V D ZKROH XQGHU QXWULWLRQ ï =VFRUH ZDV REVHUYHG 
in 6.6%, 18.5% and 3.3% based on underweight, stunting 
and wasting, respectively. The prevalence of under 
nutrition was more common in boys than in girls. Based 
Table 1: Distribution of the baseline characteristics of 
the study population (n=2530) 
Variables Number Percent 
Gender 
Male 1295 51.2 
Female 1235 48.8 
Economic status
# 
Low 608 25.2 
Moderate 1306 39.6 
Good 608 35.2 
Ethnicity 
Fars-native 637 25.2 
Turkman 1002 39.6 
Sistani 891 35.2 
Mother education 
Uneducated 179 7.1 
1-12 years schooling 2282 90.5 
College 61 2.6 
Father education 
Uneducated 116 4.6 
1-12 years schooling 2315 91.6 
College 91 3.6 
#
8 cases no response the sociodemographic question 
on underweight and stunting, under nutrition was seen in 
Sistani more than other ethnic groups. In ethnic groups; 
the malnutrition was not significant in genders. Among 
three ethnic groups, stunting was significant in boys 
(P = 0.013) and in girls (P = 0.004), but wasting was 
significant only in girls (P = 0.001). Statistical significant 
differences was seen based on stunting in boys between 
Fars-native and Sistani (P = 0.005) and in girls between 
Fars-native and Turkman (P = 0.009) and in Fars-native 
and Sistani (P = 0.001). Statistical differences were not 
significant between other comparing groups. 
The estimated odds ratio (OR) with 95% confidence 
interval of malnutrition was obtained from logistic 
regression as shown in Table 3. Compared with good 
economic group, the OR was 1.831 in poor economic 
groups (P = 0.001). The risk of malnutrition in Sistanish 
ethnic group was 1.754 times more than Fars-native 
group (P = 0.001). The OR was not significant in 
Turkaman group compared with Fars-native group, in 
gender and in educational levels. 
DISCUSSION 
The prevalence of malnutrition based on underweight, 
stunting and wasting was estimated 6.6%, 18.5% and 
3.3% among children, respectively, in rural area in the 
North of Iran. The prevalence of underweight, stunting 
and wasting was estimated 4.3%, 8.7% and 7.5% in West 
Azerbaijan province in West of Iran
[23] 
and 7.5%, 12.5% 
and 4.4% in Khorasan province Northeast of Iran,
[24] 
respectively. In a rural area in the North of Iran, under 
nutrition was seen in 3.20%, 4.93% and 5.13% based on 
underweight, stunting and wasting, respectively.
[25] 
According to UNICEF report, 11%, 15% and 5% of 
Iranian under-5-year children were in underweight, 
stunting and wasting, respectively.
[3] 
In a comparison 
study,
[26] 
WKH SUHYDOHQFH RI XQGHU QXWULWLRQ LQ ² \HDUV 
old children among Chinese, Indonesian and Vietnam 
has been shown 0.6%, 10% and 13% in boys and 10%, 
13% and 19% in girls, respectively. Compared with above 
studies, stunting noticeably is high in the North of Iran. 
Zinc deficiency is a health problem in Iran and it can be 
a susceptible factor for failure to thrive in the Northern 
children.
[27,28] 
We found statistically significant differences between 
prevalence of under nutrition among three ethnic groups 
living in the North of Iran with a higher rate in Sistanish 
ethnic group. Nutrition differences among ethnic groups 
were reported both in Iran
[29] 
and in other countries.
[30,31] 
BMI distribution was different among ethnic populations 
US.
[32]
in The association between child weight loss 
and parent’s education, family income and other 
sociodemographic factors was observed in white, black, 
Spanish and Asian residence in USA.
[33] 
Non-Hispanic 
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Table 2: The comparison of under nutrition among under-5-year children in three ethnic groups in the North of Iran 
Ethnicity Gender Weight-for-age Height-for-age Weight-for-height 
(Z-score) N(%) (Z-score) N(%) (Z-score) N(%) 
ï ï WR ï !ï ï ï WR ï !ï ï ï WR ï !ï 
Fars (native) Male (331) 5 (1.5) 13 (3.9) 313 (94.6) 24 (7.3) 25 (7.6) 282 (85.2) 2 (0.6) 10 (3.0) 319 (96.4) 
Female (306) 7 (2.3) 9 (2.9) 290 (94.8) 15 (4.9) 21 (6.9) 270 (88.2) 3 (1.0) 7 (2.3) 296 (96.7) 
Total (637) 12 (1.9) 22 (3.5) 603 (94.7) 39 (6.1) 46 (7.2) 552 (86.7) 5 (0.8) 17 (2.7) 615 (96.5) 
P 0.935 0.312 0.976 
Turkman Male (522) 28 (5.4) 16 (3.1) 478 (91.6) 54 (10.3) 45 (8.6) 423 (81.0) 3 (0.6) 9 (1.7) 510 (97.7) 
Female (480) 15 (3.1) 13 (2.7) 452 (94.2) 44 (9.2) 46 (9.6) 390 (81.3) 2 (0.4) 5 (1.0) 473 (98.5) 
Total (1002) 43 (4.3) 29 (2.9) 930 (92.8) 98 (9.8) 91 (9.1) 813 (81.1) 5 (0.5) 14 (1.4) 983 (98.1) 
P 0.142 0.995 0.485 
Sistani Male (442) 12 (2.7) 21 (4.8) 409 (92.5) 57 (12.9) 44 (10.0) 341 (77.1) 5 (1.1) 11 (2.5) 426 (96.4) 
Female (449) 12 (2.7) 17 (3.8) 420 (93.5) 42 (9.4) 52 (11.6) 355 (79.1) 11 (2.4) 16 (3.6) 422 (94.0) 
Total (891) 24 (2.7) 38 (4.3) 829 (93.0) 99 (11.1) 96 (10.8) 696 (78.1) 16 (1.8) 27 (3.0) 848 (95.2) 
P 0.047 0.542 0.131 
Total Male (1295) 45 (3.5) 50 (3.9) 1200 (92.7) 135 (10.4) 114 (8.8) 1046 (80.8) 10 (0.8) 30 (2.3) 1255 (96.9) 
Female (1235) 34 (2.8) 39 (3.2) 1162 (94.1) 101 (8.2) 119 (9.6) 1015 (82.8) 16 (1.3) 28 (2.3) 1191 (96.4) 
Total 79 (3.1) 89 (3.5) 2362 (93.4) 236 (9.3) 233 (9.2) 2061 (81.5) 26 (1.0) 58 (2.3) 2446 (96.7) 
P 0.174 0.388 0.580 
Chi-square test was used to compare “>í2 SD” with “í2 to í3 SD+ <í3 SD” between gender. SD=Standard deviation 
influences. It is necessary to assess in future studies. On 
the other hand, low economic status was found to be 
as potential risk factor for under nutrition in this study. 
The poor nutrition has been shown in Sistanish group 
compared with other ethnic groups in the North of 
Iran.
[25,34,35] 
Consistence with following studies, we have shown the 
poor economic status as a risk factor for malnutrition. 
Cultural status, income level, food behavior and 
less health care were known as the risk factor for 
malnutrition.
[31] 
Block
[36] 
believed that low income 
families are less aware of their food needing. In Iran,
[37] 
sociodemographic factors influence on nutritional 
education with an improving of health criteria. Thereby, 
for control of malnutrition in under-5-year children, the 
sociodemographic related factors as an underling causes 
should be considered. 
We did not assess the food intake, economic status based 
on income and sample size was not estimated by ethnic 
proportion. In addition, the statistical power will be 
increased if we used the design effect. These are limiting 
factors for our study. 
CONCLUSIONS 
Under nutrition has been reminded as a health problem 
among under-5-year children in rural area in the North of 
Iran and stunting was seen in an alarming rate among them. 
Under nutrition has been common in Sistanish children 
more than other ethnic groups’ children. Poor economic 
status is a risk factor for under nutrition in this area. 
Table 3: OR for under nutrition among under-5-year children 
in the North of Iran 
Variable P Exp (lower-upper), CI (95%) 
Gender 
Male - 1 
Female 0.298 1.110 (0.912-1.353) 
Ethnic group 
Fars (native) -
Turkman 0.216 1.163 (0.916-1.476) 
Sistani 0.001 1.754 (1.337-2.302) 
Economic status 
Good -
Moderate 0.093 1.220 (0.976-1.538) 
Low 0.001 1.831 (1.355-2.475) 
Father education 
College -
Uneducated 0.354 1.436 (0.668-3.088) 
1-12 years schooling 0.178 1.285 (0.892-1.850) 
Maternal education 
College -
Uneducated 0.187 1.628 (0.789-3.357) 
1-12 years schooling 0.147 1.400 (0.888-2.206) 
25 2GGV UDWLR &, &RQÀGHQFH LQWHUYDO 
children more than Hispanic children suffer from 
stunting.
[34] 
Rush
[10] 
recommended using FFM index 
[11]
instead of BMI in field studies. Fredrik et al. found 
out that separate growth chart is necessary for Moroccan 
and Turkish children are living in Netherland. The higher 
prevalence of malnutrition in Sistani ethnic group may 
be related to biological, cultural and socioeconomic 
International Journal of Preventive Medicine 2015, 6:69 
Public health programs that aim to reduce malnutrition 
should primary focus on the low economic especially 
in Sistani ethnic group. To establish a comprehensive 
study for determining the substantial malnutrition 
factors based on ethnic characteristics is necessary in 
future. 
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